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(54) Heating arrangement for a 
pump 

(57) In a heating arrangement for the 
high vacuum side of a turbo molecular 
pump, the rotor 2 of the pump is 
heated by means of a magnetic field, 
of which the field lines run 



perpendicular to the rotor axis. The 
magnetic field can be produced by 
means of permanent magnets 6 or by 
means of electro magnets 7. In the 
latter case the ohmic heat from the 
field windings of the electro magnets 
may be used to heat the stationary 
parts of the pump. 
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SPECIFICATION 

Heating arrangement for a pump 

The present invention concerns a heating 
arrangement for pumps, especially turbo 
5 molecular pumps. 

Turbo molecular pumps are vacuum pumps for 
the production of high- or ultra-high vacuum. In 
order to shorten the times taken for evacuation, it 
is necessary to accelerate the desorption of the 

10 surfaces at the high vacuum side. These surfaces 
are constituted by the pump housing, the rotor, 
the rotor discs or vanes and by the stator discs or 
vanes. The desorption of the surfaces is 
accelerated by heating up these surfaces. Up to 

1 5 now this has been achieved by means of ohmic 
resistors in the form of jacket heating. 

The surfaces of the housing of the turbo 
molecular pump at the high vacuum side are 
warmed relatively quickly in this way. On the other 

20 hand the surfaces of the rotor and the stator at the 
high vacuum side are, however, only warmed very 
slowly for lack of sufficient contact with the 
housing and because of the absence of heat 
conduction in vacuum. The warming occurs 

25 essentially only by means of radiation, which 
emanates from the warmed surface at the high 
vacuum side. The heating up time of the rotor and 
stator surfaces cannot be influenced, since only a 
limited heating capacity is available and the 

30 housing must not be heated above a certain 
temperature. At the present time the heating up 
time of a rotor amounts to about 6 hours. 

A further disadvantage of the present methods 
for heating up a turbo molecular pump consists in 

35 that, upon a drop in speed of the rotor, safety 
precautions must be taken to switch off the 
heating. The present invention seeks to produce 
an arrangement in which the rotor- and stator 
surfaces of a turbo molecular pump can be 

40 warmed more quickly and more safely than with 
existing arrangements. 

According to the present invention there is 
provided a heating arrangement for a pump, 
wherein heating up of components of the pump is 

45 produced by means of a magnetic field, of which 
the field lines run perpendicular to the axis of the 
rotor of the pump. 

Thus the rotor is first heated by means of eddy 
currents which are produced by the interaction of 

*50 its own rotation with the magnetic field. 

For the transfer of the heat from the rotor discs 
to the stator discs by means of radiation the 
conditions are ideal, since the rotor- and stator 
discs are alternately positioned opposite to each 

55 other. 

The magnetic field may be produced by means 
of permanent magnets or by means of electro 
magnets. A combination of both types is also 
possible. When using electro magnets the ohmic 
60 heat of the electro magnet field windings can be 
used at the same time for heating up the housing 
of the pump. 

Preferred embodiments of the present 
invention will now be described, by way of 



65 example only, with reference to the accompanying 

drawings, of which: 

Fig. 1 shows a one-way turbo molecular pump 

with a heating arrangement in accordance with 

the invention; 
70 Fig. 2 shows the arrangement of Fig. 1 in plan 

view; 

Fig. 3 shows a two-way turbo molecular pump 
with a heating arrangement according to the 
invention; and 

75 Fig. 4 shows a cross-sectional view along line 
AA of the arrangement of Fig. 3. 

Figs. 1 and 2 show a one-way turbo molecular 
pump with the housing 1 , the rotor 2 and the rotor 
discs or vanes 3. The stator discs or vanes 4 are 

80 arranged in an alternating manner between the 
rotor discs. The pump further comprises a high 
vacuum side connection flange or socket 5 
bearings 8 and a drive motor 9. At the outer 
periphery of the housing 1 there are arranged 

85 permanent magnets 6 or electro magnets 7 which 
serve for the production of a magnetic field, of 
which the field lines run perpendicular to the rotor 
axis. The magnetic field can also be produced by a 
combination of permanent magnets and electro 

90 magnets. 

Figs. 3 and 4 show a two-way turbo molecular 
pump with a heating arrangement according to 
the invention. The high vacuum side part is formed 
by the spherical housing 1 . Here are mounted 

95 permanent magnets or electro magnets or a 
combination of the two, which produce the 
necessary magnetic field for heating up the rotor. 

The above-described arrangements according 
to the invention for warming the high vacuum side 
1 00 surfaces of a turbo molecular pump have the 
following advantages with regard to the 
conventional arrangements: 

The rotor is heated up directly and quickly by 
means of eddy currents. The heat can be 
105 transferred directly by means of radiation to the 
stator discs, since these are positioned opposite to 
the rotor discs. In the case of disturbances, which 
produce a lowering in the speed of the rotor, the 
heating up of the rotor is reduced. If the rotor is at 

110 a standstill the heating is out of operation, since 
eddy currents no longer occur. 

CLAIMS 

1 . A heating arrangement for a pump, wherein 
heating up of components of the pump is 

1 1 5 produced by means of a magnetic field, of which 
the field lines run perpendicular to the axis of the 
rotor of the pump. 

2. A heating arrangement for a pump according 
to claim 1 , wherein the magnetic field is produced 

1 20 by one or more permanent magnets. 

3. A heating arrangement for a pump according 
to claim 1 , wherein the magnetic field is produced 
by one or more electro magnets. 

4. A heating arrangement for a pump according 
1 25 to claim 3, wherein the housing and/or other non- 
rotating parts of the pump are heated by means of 
the ohmic heat of the electro magnet field 
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windings. 

5. A heating arrangement according to any 
preceding claim for a turbo molecular pump 
wherein the components heated up are at the high 

5 vacuum side of the pump. 

6. A heating arrangement according to claim 5 
for a one-way turbo molecular pump the 
permanent magnets and/or the electro magnets 
being mounted beneath a flange at the high 

1 0 vacuum side on the outside of the housing of the 



pump. 

7. A heating arrangement according to claim 5 
for a two-way turbo molecular pump, the 
permanent magnets and/or the electro magnets 

1 5 being mounted at the high vacuum side on a 
spherical housing of the pump. 

8. A heating arrangement for a pump 
substantially as herein described with reference to 
Figs. 1 and 2 or to Figs. 3 and 4 of the 

20 accompanying drawings. 
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